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Active epilepsy was assessed in all children aged 0-16 years in an area of northern Sweden with about 250000 
inhabitants and around 50 000 children in the age group. One hundred and fifty-five children fulfilled the criteria of 
active epilepsy giving a prevalence rate of 4.2/1000. The proportion of boys to girls was 1 : 1.1. This dominance of 
girls had also been seen in a prospective study of incidence of epilepsy in the same area. Partial seizures were more 
common than generalized. Among the syndromes benign childhood epilepsy with centrotemporal spikes occurred 
in 17.4%, absence pilepsy in 6.5% and Lennox-Gastaut syndrome in 5.8%. Children with neurodeficit (ND) more 
often had generalized epileptic syndromes while the non-ND group more often had Iocalisation related syndromes. 
The aetiology was regarded to be remote symptomatic in 42%, idiopathic in 28% and cryptogenic n 30% of the 
children. Almost all children were on antiepileptic treatment, three quarters of them on monotherapy. 
Neurodeficit was noted in 42%. The prevalence of epilepsy and mental retardation was 1.7/1000. Relatively few 
children with neurodeficit had been seizure free during the last year, 43% had more than one seizures per month 
compared to 19% in the non-ND group. 
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INTRODUCTION 
Prevalence of epilepsy varies from 1.4 to 33.7 per 
10001 but most studies cluster between 3 and 62'3. 
A previous study from Sweden found a pre- 
valence rate of 3.5/1.000 in the age group of 0-20 
years". The wide range of prevalence found partly 
depends on the ascertainment method used. 
Thus, in a review of case selection methods for 
recurrent afebrile seizures, it was found that data 
collected by questionnaires completed by parents 
gave a mean prevalence rate of  14/1000, by 
reports from general practitioners or medical 
records reviews 6/1000 and by clinical examina- 
tion (history from children and parents, neurolo- 
gic examination and often EEG)  12/10001. 
Despite the method of ascertainment, a propor- 
tion of persons with epilepsy will never be 
identified since they do not seek medical advice. 
In a field study of 15 000 Warsaw residents, 26% 
of the persons with epilepsy had never been 
diagnosed s. The study included all age groups but 
the vast majority seem to have been adults . 
Concomitant disorders are common in epi- 
lepsy. In a Finnish study on epilepsy in children 
with a prevalence of epilepsy of 6.8/1..000, 
accessory neurological deficit was noted in 39.9%, 
mental retardation in 31.4% and speech disorder 
in 27.5% 6. However, the majority of epidemio- 
logical studies of childhood epilepsy merely 
contain information on prevalence or incidence, 
the related age- and sex specific rates and seizure 
types. The aim of the present study was to 
identify a population of children with epilepsy 
through muitisource channels to obtain as compl- 
ete ascertainment as possible and characterize 
this population regarding prevalence rates, 
aetiology, seizure types, epilepsy syndromes, 
previous febrile seizures, heredity, seizure fre- 
quency, neurodeficits and other concomitant 
disorders, treatment and some social aspects. 
METHOD 
The date of prevalence was December 31, 1985. 
Two months prior to this date and during the 
whole following year information was repeatedly 
given to all doctors in the area involved in 
treating children with epilepsy, mainly paediat- 
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ricians but also general practitioners in order to 
report all suspected cases of epileptic seizures. 
There was also a search made through hospital 
records. All children with mental retardation and 
epilepsy registered by the Board for Provisions 
and Service to the Mentally Retarded were also 
admitted to the study. By law children with 
mental retardation in Sweden are provided with 
social and educational help as well as habilitation. 
A questionnaire was sent out to all children 
identified as having epilepsy, and their parents. 
This consisted of 98 questions regarding seizure 
type, frequency, symptoms, investigations, treat- 
ment and social adaptation. Results from the 
questionnaire together with information from 
hospital files were compiled. Eighty-eight percent 
answered the questionnaire. For those who did 
not answer the questionnaire, a shortened version 
of the questionnaire was completed by the 
authors by extracting available information from 
medical records. 
Study area and population 
The province of V~isterbotten is located in 
northern Sweden with an area of 55 428 km 2. The 
total population on December 31, 1985 was 
245 255 of whom 122 589 were males and 122 666 
females. There were 53 949 children between the 
ages 0 and 16 years. The province is divided into 
three medical districts, each with one hospital. 
The study area consisted of two of the three 
districts. These districts had two paediatric 
outpatient clinics with close contact with each 
other and one paediatric department at the 
university hospital staffed with neuropaediat- 
ricians. The only EEG laboratory in the area was 
also situated at the university hospital. There 
were no paediatricians working in private practice 
in the study area. 
Definitions 
All children with epilepsy in the age group of 
0-16 years were included in the study. The 
diagnosis of epilepsy was made if the child had 
had at least two unprovoked epileptic seizures. 
In order to take part in the study the child 
should either have had at least one epileptic 
seizure during the last five years ('active' epi- 
lepsy) and/or be on antiepileptic drug treatment 
due to epilepsy on the prevalence day (irrespec- 
tive of when the last seizure occurred). 
Epileptic seizures and epileptic syndromes 
were classified according to the International 
Classifications of the International League 
Against Epilepsy 7"8. In each child the dominating 
type of seizures as well as the epileptic syndrome 
was recorded together with additional types and 
syndromes. 
Concomitant diagnoses were made according 
to the WHO International Classification of 
Diseases (ICD 9). Mental retardation (MR) was 
defined as a mental development (IQ) of -<70, 
mild MR as 50-70 and severe MR as IQ < 50. All 
children with MR had been tested by a psycholo- 
gist with either Gritfiths' mental development 
scale, the Wechsler Intelligence Scale for children 
or the Leiter International Performance Scale 9. 
Cerebral palsy was defined as a disorder of 
movement and posture due to a defect or lesion 
of the immature brain 1°. 
The children were categorised by aetiology into 
three groups: remote symptomatic, ryptogenic 
and idiopathic according to the Classification of 
Epilepsies and epileptic Syndromes by ILAE 8. 
The causes of cryptogenic disorders are presumed 
to be symptomatic but the aetiology is not 
known 8. Idiopathic epilepsies are characterized 
by their age-related onset, clinical and electroen- 
cephalographic characteristics, and a presumed 
genetic aetiology 8.Children who had experienced 
a temporally remote insult to the CNS before the 
first unprovoked seizure were included in the 
remote symptomatic group. The criteria of the 
different subgroups for inclusion into the remote 
symptomatic group follows that of Hauser et al ~ 
and ILAE 12. 
Investigations 
During the initial investigations of seizures 
(which for some children was made in the pre-CT 
period) radiological examination of the skull or 
brain was done in 78 (50%) children: plain skull 
x-ray in 24 (15%), cerebral angiography in 8 
(5%), pneumoencephalogram in 13 (8%), CT 
scan in 62 (40%) and cerebral scintigram in 11 
(7%). EEG examinations had been done at least 
once in all children. An EEG had been during the 
last year in 58 (37%) of the children. 
RESULTS 
Prevalence and sex 
At the prevalence date there were 36 523 children 
up to the age of 16 years living in the area (18 544 
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boys and 17 979 girls). In the 0-16 age group 
there was a total of 155 children (74 boys and 81 
girls) fufilling the criteria of active epilepsy giving 
a prevalence rate of 4.2/1000 (Table 1). The 
age-specific prevalence rate was rising by increas- 
ing age. The proportion boys to girls was 1:1.1, 
with a prevalence for boys of 4.0 and for girls 
4.5/1000. Prevalence rates of the different seizure 
types and epileptic syndromes are given in Tables 
2 and 3. 
Age 
At the prevalence date the mean age was 9.7 
years (sd, 4.4), only two children (1%) were 
under 1 year of age. Seventeen percent were 
between 1 and 5 years, 33% between 6 and 10 
years and 48% were between 11 and 16 years. 
Mean age at initial seizure was 4 years (sd, 3.7). 
Forty-two children (27%) were under one year of 
age at their initial seizure, 14 of these children 
had neonatal seizures. The initial seizure oc- 
curred between ages of 1 and 5 years in 39%, 
between 6 and 10 in 24% and between 11 and 16 
years in 10%. 
Heredity 
In 49 children (31.6%) there was a relative with a 
history of epilepsy. Fifteen children (9.6%) had 
first degree relatives with epilepsy. In the 
syndrome of benign epilepsy of childhood with 
centro-temporal spikes (BECT), 2 of 27 children 
(7.4%) had first degree relatives with epilepsy 
and 9 children (33.3%) had second or third 
degree relatives with epilepsy. Eighteen children 
(11.6%) had a relative with febrile seizures. In 11 
children (7.1%) these 'were first degree relatives. 
Altogether there were 22 (14.2%) children who 
had a first degree relative with either epilepsy 
141 
and/or febrile seizures. In 4 (2%) families there 
was a history of both epilepsy and febrile seizures. 
Febrile seizures 
Twenty-five children (16.1%) had seizures pro- 
voked by fever prior to the onset of their 
unprovoked seizures. Of the 25 children with 
febrile seizures 11 children later developed 
partial, 12 generalized and 2 unclassifiable un- 
provoked seizures. 
Seizure type 
Only one seizure type occurred in 112 (72%) out 
of the 155 children while 31 had two and 12 had 
three or more seizure types. Partial seizures were 
more common than generalized (Table 2). It was 
not possible to classify the seizure type in 8 
(5.2%) children. There was no difference bet- 
ween the different age groups in the distribution 
of seizure types. Out of the 30 children with 
simple partial seizures 25 had mainly motor 
symptoms while others had affective, psychosen- 
sory or other sensory symptoms as their dominat- 
ing seizure manifestation. Among the children 
with complex partial seizures automatisms oc- 
curred in 9 children. In the 35 children with 
secondary generalization, 15 had focal motor 
symptoms at seizure onset and eight very early 
generalization. 
Epileptic syndromes 
The most common well-defined epileptic syn- 
drome was BECT (17%) followed by absence 
epilepsy (7%) and the Lennox-Gastaut syn- 
drome (6%) (Table 3). The two children with 
specific syndromes had cerebral lipodosis and 
leucodystrophy, respectively (Table 3). Two 
children with the diagnosis of neonatal seizures 
had seizures only in the neonatal period. At the 
Table 1: Prevalence of childhood epilepsy per 1000 by age and sex 
Age in Population Numberwithepilepsy 
years 
Prevalence 
Boys Girls Total Boys Girls Total Boys Girls Total 
0-5 6549 6318 12867 14 15 29 2.1 2.4 2.3 
6-10 5297 5138 10435 21 30 51 4.0 5.8 4.9 
11-16 6698 6523 13221 39 36 75 5.8 5.5 5.7 
Total 18544 17979 36524 74 81 155 4.0 4.5 4.2 
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Table 2: Prevalence of childhood epilepsy per 1000 by seizure type and age 
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Seizure type Age group in years 
0-5 6-10 11-16 
n % n % 
Total 
number 
n % n % 
Prevalence 
Partial 14 9.0 28 
simple 6 3.9 12 
complex 2 1.3 7 
secondary generalization 6 3.9 9 
Generalized 12 7.7 20 
absences - -  7 
myoclonias 3 1.9 2 
tonic-clonic 4 2.6 5 
other 5 3.2 6 
Unclassifiable 3 1.9 3 
Total 29 18.7 51 
18.1 39 25.2 81 52.3 2.2 
7.7 11 7.1 29 12.3 0.8 
4.5 8 5.2 17 10.1 0.5 
5.8 20 12.9 35 22.6 1.0 
12.9 34 21.9 66 42.6 1.8 
4.5 3 1.9 10 6.5 0.3 
1.3 3 1.9 8 5.2 0.2 
3.2 17 10.1 26 16.8 0.7 
3.9 11 7.1 22 14.2 0.6 
1.9 2 1.3 8 5.2 0.2 
32.9 75 48.4 155 100 4.2 
prevalence date one was about one year of age, 
the other child was six years old with a recent 
EEG showing continuous epileptiform activity 
over her right hemisphere. They were both still 
on AED treatment. 
Among the children with BECT, 15 had simple 
partial seizures with motor symptoms, two had 
complex partial seizures and 10 simple or 
complex partial seizures with secondary 
generalization. Besides the 10 children with only 
absences there were another three with both 
absences and generalized tonic-clonic seizures. 
Seizure frequency 
There was no difference in the seizure frequency 
between children with partial and children with 
generalized seizures. Seventy-five (48%) children 
had no seizures during the year preceding the 
prevalence date. During the same time period, 
1-11 seizures occurred in 23%, 12-51 (monthly) 
in 8%, 52-364 (weekly) in 12% and ->365 (daily) 
in 8%. In 45 children (29%) the seizure frequency 
was more than one per month. 
Table 3: Prevalence of childhood epilepsy per 1000 by epileptic syndrome and age 
Syndrome Age group in years Total 
0-5 6-10 11-16 
n % n % n % n % 
Prevalence 
Localization related 80 51.6 2.2 
BECT 3 1.9 11 7.1 13 8.4 27 17.4 0.7 
Cryptogenic ep 8 5.2 12 7.7 24 15.5 44 28.4 1.2 
Symptomatic ep 3 1.9 4 2.6 2 1.3 9 5.8 0.3 
Generalized 67 43.2 1.8 
Childhood absence p - -  - -  6 3.9 2 1.3 8 5.2 0.2 
Juvenile absence p . . . .  2 1.3 2 1.3 0.1 
Juvenile myoclonic ep - -  - -  1 0.6 1 0.6 2 1.3 0.1 
GTCS on awakening . . . .  3 1.9 3 1.9 0.1 
Other gen. idiopathic 4 2.6 6 3.9 16 13.1 26 16.8 0.7 
West syndrome 3 1.9 . . . .  3 1.9 0.1 
Lennox-Gastaut  syndrome - -  - -  3 1.9 6 3.9 9 5.8 0.2 
Other symptomatic 4 2.6 5 3.2 3 1.9 12 7.7 0.3 
Specific syndromes 1 0.6 - -  - -  1 0.6 2 1.3 0.1 
Undetermined 8 5.2 0.2 
Neonatal seizures 1 0.6 1 0.6 - -  - -  2 1.3 0.1 
Without unequivocal general 2 1.3 2 1.3 2 1.3 6 3.9 0.2 
or focal features 
Total 29 18.7 51 32.9 75 48.4 155 100 4.2 
BECT, benign childhood epilepsy with centro-temporal spikes; ep, epilepsy; GTCS, generalized tonic-clonic seizures; general, 
generalized. 
Prevalence and characteristics of epilepsy in children 
Neurodeficit 
There were 65 (42%) children with neurodeficit 
(ND), 33 (21%) with only mental retardation 
(MR), 2 (1%) with only cerebral palsy and 30 
(20%) with both diagnoses. The prevalence of 
children with epilepsy and MR was 1.7/1000. 
Twelve had a mild MR, prevalence 0.3/1000 and 
51 had a severe MR, prevalence 1.4/1000. 
Generalized seizures were relatively more com- 
mon in the ND group and especially convulsive 
seizures of non-tonic-clonic type. In the group 
with partial seizures most children with ND had 
seizures that were secondarily generalized. The 
major part of non-classifiable seizures also be- 
longed to the group of children with ND (Table 
4), 
When the children with ND were divided into 
epileptic syndromes most cases had generalized 
syndromes in comparison to the non-ND group 
who mostly had localization related syndromes 
(Table 5). Relatively few children in the ND- 
group had been seizure free during the last year. 
Forty-three percent in the ND group and 19% in 
the non-ND group had more than one seizure per 
month. 
Aetiology 
The different aetiologies are presented in Table 6. 
Sixty-two out the 65 children in the symptomatic 
group were mentally retarded. There was no 
obvious cause for the mental retardation in 23 
children; three of them also suffered from 
infantile autism. Eight children had cerebral 
malformations like congenital hydrocephalus (1), 
arachnoidal- or porencephalic cysts (3), holop- 
rosencephaly (1), Sturge-Weber (1), tuberous 
Table 4: Neurodeficit in different seizure types 






















other generalized 19 
Not classifiable 6 
Total 65 
GTCS, generalized tonic-clonic seizures. 
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Table 5: Epileptic syndromes in children with or without 
neurodeficit 
Epileptic syndrome Neurodeficit Total 
Yes No 
Localization related 22 58 80 
BECT 0 27 27 
Cryptogenic ep 16 28 44 
Symptomatic ep 7 2 9 
Generalized 34 33 67 
Childhood absence p 1 7 8 
Juvenile absence p - -  2 2 
Juvenile myoclonic ep - -  2 2 
GTCS on awakening - -  3 3 
Other gen. idiopathic 10 16 26 
West syndrome 1 2 3 
Lenonx-Gastaut syndrome 9 - -  9 
Other symptomatic 11 I 12 
Specific syndromes 2 - -  2 
Undetermined 5 3 8 
Neonatal seizures 1 " 1 2 
Without uneqiuvocal 4 2 6 
generalized or focal 
features 
Total 61 94 155 
BECT, benign childhood epilepsy with centro-temporal 
spikes; ep, epilepsy; GTCS, generalized tonic-clonic seizures. 
sclerosis (1) and multiple cerebral malformations 
(1). Two children had oligodendroglioma. One 
child had Down syndrome, one Fragile-X and one 
Table 6: Aetiology in childhood epilepsy 
Aetiology Number 
n % 
Remote symptomatic 66 43 
Head injury 2 1 
Cerebrovascular disease 1 1 
Postnatal CNS infection 4 2 
CNS neoplasm 2 1 
CNS malformation 8 5 
Mental retardation 23 15 
Cerebral palsy 17 11 
Chromosomal 3 2 
Congenital CNS infection 4 3 
Metabolic CNS disorder 2 1 
Cryptogenic 47 30 
Partial epilepsies 26 17 
Generalized epilepsies 16 10 
Infantile spasms 2 1 
Other 3 2 
Idiopathic 42 " 27 
BECT 27 17 
Absence epilepsy 10 6 
Juvenile myoclonic 2 1 
GTCS on awakening 3 2 
Total 155 100 
BECT, benign childhood epilepsy with centro-temporal 
spikes; GTCS, generalized tonic-clonic seizures. 
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Rett's syndrome. Three children had congenital 
cytomegalovirus and one congenital chickenpox 
infection. In the metabolic group one child had 
metachromatic leucodystrophy and one ceroid 
liposfucinosis. 
Other diagnoses 
Eighty-six of the 155 children with epilepsy were 
otherwise healthy. Besides the symptoms of 
neurodeficit n 65 children, 13 had a severe visual 
impairment and four a severe hearing impair- 
ment. In the non-ND group there were two 
children with hyperactivity syndromes and one 
each with amblyopia, dyslexia, dyspraxia and 
Klinefelter syndrome. 
Treatment 
On the prevalence day 142 children (92%) were 
treated with antiepileptic drugs. Out of these 110 
(77%) were on monotherapy, 30 on two drugs 
and two on three drugs. Phenytoin was used in 69, 
carbamazepine in 35, sodium valproate in 19 and 
in lesser numbers phenobarbital, primidone, 
clonazepam, ethosuximide and other drugs. One 
child had undergone pilepsy surgery. 
DISCUSSION 
By restricting the study area to the two medical 
districts upplying one paediatric department and 
one EEG-laboratory we believe that we have 
reached all medical staff concerned with children 
with epilepsy and that all relevant cases were 
traced. In Sweden it is accepted practice that all 
children with epilepsy are managed by paedia- 
tricians and, indeed, all children diagnosed as 
having epilepsy in the present study were 
managed by paediatricians and no cases were 
found through the general practitioners. 
Our findings on prevalence rates and rising age 
specific prevalence rates are in accordance with 
other reports 4"1~'13-~5. Most prevalence studies on 
epilepsy in children show a dominance of 
boys j3"~5-2~. However, in the present study there 
was a dominance of girls. This is in accordance 
with a prospective study of incidence performed 
in the same area and time period 22. Furthermore, 
in several previous prevalence studies a higher 
prevalence of girls was reported in some specific 
chi ldhood ages 11"14'23-27. 
In children the prevalence of generalized-onset 
seizures has been reported to be higher than that 
of partial seizures 13 or equally frequent ~1. In the 
present study partial seizures were more common 
than generalized-onset seizures although the 
prevalence of generalized-onset s izures were the 
same in the present study and that of Cowan et al. 
1.8/1000. The higher prevalence of partial seiz- 
ures found by us was mainly attributed to the high 
frequency of BECT. 
The prevalence of BECT has been reported to 
form 23.9% of the population in the 5-14 years 
age group 28. A high proportion (11-21/100000) 
has also been reported in two incidence studies 
from northern Sweden 22"29. All children in our 
series with BECT had seizures during sleep, 
typical EEG-chang¢s, about half of them had 
partial seizures with symptoms from the oro- 
facial area. Nobody had a neurodeficit. BECT 
was the most common specific epilepsy syndrome 
and accounted for 17.4% of all children and the 
prevalence was 0.7/1000, more than double that 
of absence pilepsy which accounted for 6.5% of 
the epileptic syndromes (prevalence 0.3/1000), 
similar what others have reported ~1'~3'15. 
Febrile seizures have been reported to precede 
afebrile seizures in 14.9% (Camfield). The 
findings that generalized seizures more often 
follow febrile seizures is not confirmed in our 
study. 
It is well known that epilepsy is common in 
children with mental retardation (MR), 21-36% 
of children with severe MR 31"32 and 12-18% in 
mild MR 33'34. The prevalence in the area studied 
of both epilepsy and MR of children aged 0-19 
years has previously been reported to 1.4/10009. 
The prevalence in the present age group, 0-16 
years was higher; 1.7/1000. 
Epilepsy has been reported to occur in 33% of 
children (aged 2-6 years) with infantile 
hydrocephalus 35.We found only one such child 
and found other causes of cerebral malformation 
to be more common. Furthermore we found pre- 
and postnatal infections of the CNS to be an 
important cause of epilepsy. 
Neurocutaneous syndromes were seen in two 
children, one with tuberous clerois (TS) and one 
with Sturge-Weber. In population based studies 
of TS a history of epilepsy has been reported in 
50-93% 36-39 . Epilepsy has been reported in 
75-90% of patients with Sturge-Weber 
syndrome 4°m. 
A Swedish study found cerebral palsy (CP) in 
23% of children with epilepsy 4.Epilepsy has been 
reported in 15% of children with CP 42 and 23% of 
children with hemiplegic CP had active epilepsy 43. 
In our prevalence population many children with 
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epilepsy had both MR and CP but only two the 
single diagnosis of cerebral palsy. In children with 
MR and CP the cumulative risk of epilepsy was 
28, 31 and 38% at the age of 5, 10 and 22 years, 
respectively 44. These findings are similar to ours 
of 42%. 
In this study many children were treated with 
phenytoin which reflects the treatment policy in 
Sweden at the time of the prevalence date. All 
children had routine serum monitoring of their 
anticonvulsant levels at least once yearly. 
One fifth of all children had severe epilepsy 
with at least weekly seizures. Severe eplepsy was 
especially common in children with neurodeficit 
who also more often had generalized seizures 
than the non-neurodeficit group. Despite multiple 
impairment and severe epilepsy a remarkably low 
proportion of MR children, 6.3% lived in special 
institutions. 
CONCLUSIONS 
Epilepsy is a very heterogeneous disorder which 
is evident from the findings of this population 
based study in children. It ranges from almost half 
the population being seizure free to one fifth 
having weekly or more seizures; from more than 
half of the population being otherwise healthy to 
more than 40% with signs of permanent brain 
damage; from a large majority on monotheraphy 
to a minority on polytherapy. This diverse picture 
of epilepsy has, among other things, to be 
considered when calculating the cost of epilepsy 
for the society and when planning for epilepsy 
rehabilitation. 
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